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ABSTRACT
Report parameters: the report is outlined on 74 pages, contains 14 tables, 15 figures, 8 annexes, 19
literary sources.

List of key words: Helicobacter pylori – associated diseases of the upper digestive tract, Enterosgel.

In the research feasibility of Enterosgel® has been studied in patients with Helicobacter pylori – induced
gastroduodenitis. The work presented has scientifically proved that use Enterosgel® in patients with this
pathology is effective and safe.
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LIST OF ABBREVIATIONS

GIT - Gastrointestinal Tract
FGDS - Fibrogastroduodenoscopy
PPI - proton pump inhibitor
B1 – Вaseline visit
B2 – Second visit
B3 – Third visit
BP - Bodily pain
GH - General Health
MH - Mental Health
PF - Physical Functioning
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RP Role-Physical Functioning
SF - Social Functioning
VT Vitality

Introduction

In the late XX century, when Australian scientists B.Marshall and R.Warren described, isolated and
cultured a microorganism later called Helicobacter pylori, it was an earthshaker of view of the nature of
upper GIT chronic inflammatory diseases (GIT). Currently Helicobacter pylori is regarded as the leading
causative agent of peptic ulcer, chronic gastritis, gastric cancer and gastric lymphoma. Helicobacter
pylori infection is one of the most common in the world. The total population contamination is about
60%. Its level in the developed countries ranges from 20 to 40%, and in the developing countries from
70 to 90%. In Russia, there is no complete epidemiological data, however, according to some studies,
morbidity of Helicobacter pylori infection in the Russian population is between 40% and 90%. In
connection with all the above said, treatment of patients with Helicobacter pylori - associated diseases
of the upper gastrointestinal tract is an important medical problem. Introduction of Helicobacter pylori
eradication therapy of gastroduodenal lesions into clinical practice, including a proton pump inhibitor
(PPI) in combination with two or three antimicrobials is common, reasonable and effective enough,
leads to an improvement in quality of life, reduction of exacerbations and disease relapses. However, in
quite a large number of patients treated it was either of low efficiency or side effects such as diarrhea,
flatulence, nausea, bitter or metallic taste in the mouth were experienced. Ineffectiveness of H. pylori
therapy is associated with a variety of factors: age, genotype, smoking, poor compliance with the
treatment due to an accomplished treatment protocol, polymorphism of cytochrome P450 involved in
the metabolism of PPIs, development of persistent immunological disorders in the progression of peptic
ulcer disease and oppression of regenerative processes, features of the pathogen . An important point in
unsuccessful eradication is the development of resistance to antibiotics used in treatment regimens.
Resistance to clarithromycin, the key antibacterial drugs therapy of H. pylori, continues increasing, in
some regions it is 20%. Resistance of Helicobacter pylori to metronidazole in the definite countries
varies from 60 to 80%. A certain decrease in sensitivity of the microorganisms to fluoroquinolone drugs
has been also noted. Resistance development often depends on the country and national consumption
rate of antibiotics as well as such patient characteristics as age, sex, comorbidities, prior use of
antibiotics and other factors. In this regard, the development of alternative treatments is interesting
including drugs with antimicrobial activity and ability to bind and excrete metabolites, toxins and other
harmful substances, without being absorbed in the GIT. One of these drugs is a new-generation
enterosorbent Enterosgel possessing a high selective sorption activity and selective spectrum of activity
towards GIT microflora. Enterosgel is a organosilicone adsorbent for removal of toxic substances from
the body, correction of microbiocenosis and recovery of the mucous membranes in the GIT epithelium.
Sorption and detoxification properties of Enterosgel are provided by its porous globular structure,
preferably with pores of average diameter. Enterosgel bactericidal properties are expressed thanks to its
binding and removing pathogenic microorganisms and their metabolic products from the GIT. The drug
does not inhibit saprophytic GIT microflora of the digestive tract. Due to absorption of mucosa irritating
substances (exotoxins and endotoxins of pathogenic bacteria, toxic metabolites), while enveloping and
regenerative action of Enterosgel helps to restore mucous membranes.
It enhances immune defense of the epithelial barrier in the mucous membranes, increasing Ig A level. In
connection with the above, in the research clinical efficacy and safety of Enterosgel (active ingredient
polymethylsiloxane polyhydrate) has been investigated, which was administered to patients with
Helicobacter pylori- associated upper gastrointestinal diseases digestive tract. Evaluated was effect of
the study drug on the dynamics of clinical symptoms, laboratory and morphological parameters, psychoemotional indicators and quality of life.

Study objectives
The objective of this study is to determine efficacy and safety of Enterosgel designated for treatment of
Helicobacter pylori-associated diseases of the upper gastrointestinal tract.

Study purposes
To evaluate the dynamics of clinical symptoms, laboratory and morphological indicators of
psychoemotional indicators and quality of life in patients with Helicobacter pylori-associated diseases of
the upper gastrointestinal tract receiving Enterosgel within their treatment regimens as well as in
patients of comparison group.
To examine tolerability and safety of Enterosgel in patients with Helicobacter pylori-associated diseases
of the upper gastrointestinal tract during its constant administration for three weeks.

Materials and methods
A single-institution, open, prospective, controlled study of Enterosgel® efficacy and safety conducted in
the gastroenterology clinic of Northwest State Medical University named after I.I. Mechnikov.
The study object - 30 patients with Helicobacter pylori-associated diseases of the upper gastrointestinal
tract.
The average age of the patients was 45.6 ± 10.5 years. Gender distribution of patients: men - 14, women
- 16.
The study was open (during the treatment, the doctors, researchers and patients involved in the study
knew what treatment a patient receives), prospective (patients were recruited in accordance with the
criteria set out in the study protocol and observed for some time, patient groups were formed to record
the results), post-marketing (according to ICH GCP classification, the study relates to phase IV of clinical
studies according to ICH GCP classification).
Criteria for inclusion of patients in the study were as follows: The study included patients with diseases
of the upper gastrointestinal tract, with the presence of Helicobacter pylori infection determined via
urease test during fibrogastroscopy; patients aged from 18 to 60 years inclusive; all the patients signed
the informed consent form.
Patients whose screening determined the following exclusion criteria were excluded from the study:
inability or unwillingness to give an informed consent of study participation or performance of the study
requirements; clinically significant abnormalities of laboratory parameters, indicating the presence of an
unknown disease or requiring additional clinical examination (by the investigator); administration of
antibiotics, pre-and probiotics; use of psychotropic drugs; inflammatory bowel disease (ulcerative colitis,
Crohn's disease); neoplasms of the GIT; presence of clinically significant allergic reactions in the history;
presence of severe clinically significant neurological, cardiovascular, gastrointestinal, hepatic, renal,
immune and other diseases in the history; mental illness, including the previous diseases which,
according to the researcher, make the patient’s participation in the study unacceptable; drug addiction
during the year prior to enrollment in the study; change of smoking habits during the month prior to the
study; severe seizure disorders in history; pregnancy; lactation; drug hypersensitivity; patients who are
prone to failure from the study and implementation of the requirements of the doctor; patients
participating in other clinical trials.

Patients were excluded from the study if the following exclusion criteria are present: refusal from the
further drug administration or compliance of the doctor’s orders; deterioration of objective values of
the patient; serious adverse events; of side effects; change in diagnosis.
The study included 30 patients. All the patients enrolled had Helicobacter pylori-associated
gastroduodenitis. Patients were divided into 2 groups by random sampling.
Group 1 (n = 15), main group: treatment with Enterosgel (the drug was administered orally for 3 weeks
successive at a dose of 1 g of pasta with 22.5 polymethylsiloxane polyhydrate (nonlinear
polycondensation product of 1,1,3,3-tetrahydroxy-1,3-dimethylsiloxane polyhydrate) 3 times a day for
60 minutes before meals. The paste dose was diluted with 200 mL of cool boiled water to wash down, or
at least 200 ml of cool boiled water.
Group 2 (n = 15), control group: treatment - eradication therapy (omeprazole 20 mg twice a day,
amoxicillin 1000 mg twice a day, clarithromycin 500 mg twice a day for 7 days).
In patients under observation, the most frequent comorbidities included hypertension - in 5 patients
(16%), type 2 diabetes - in 2 patients (7%), ischemic heart disease - in 4 patients (14%).
All 30 patients have successfully completed the study and performed EOSV. No exceptions of the
patients have been made during the study.
Throughout the study, the following patient visits to the clinic have been carried out: screening visit,
baseline visit (visit 1) to include the patient in the study and start administration of the medication, visit
2 - three weeks after beginning of administration, visit 3 - two weeks after end of administration.
Screening. Screening was carried out before the first administration of the medication studied. The
purpose of screening was to determine whether the patient complied with inclusion / exclusion criteria.
A standardized patient survey was carried out, with medical history being studied, clinical examination
was carried out, vital signs were recorded, clinical and laboratory data were evaluated,
fibrogastroduodenoscopy with biopsy performed to confirm the presence of Helicobacter pylori
infection, psychological testing and assessment of quality of life was carried out. Patients in the Group 1
underwent a comprehensive biopsy for Helicobacter pylori and complex morphological study of biopsy
specimens as well as psychological examination. Screening duration - 2-7 days.

The data obtained for each patient during the screening are presented in Table 1.

Table 1
Examination work of the patients during the screening

№

History of the disease and physical examination, including body height and weight
Standardized
question of the
patients’
complaints and
GSRS question

A standardized audit was performed to find out the patients’ complaints
regarding the Min body systems and the digestive system.

Study of psychics

Detection of the depression level, trait and state anxiety and asthenia

and affection
Quality of life
question SF-36

Determination of physic and psychic health components

Жизненно-важные Систолическое и диастолическое артериальное давление, ЧСС
признаки
Fibrogastroscopy

Determination of mucosa of esophagus, stomach and duodenum is
performed, biopsy is carried out for morphological characteristics of the
medication and analysis for Helicobacter pylori

Urinalysis
(diagnostical
dipsticks)

Specific gravity, рН, glucose, protein, ketones, nitrites, bilirubin,
urobilinogen, blood, leukocytes

Biochemical blood
assay

ALT, AST, amylase, glucose, creatinine, cholesterol

Pregnancy test

For potentially fertile women, negative result of the pregnancy HCG test in
the urine should be performed not less than 24 h before the first dose

Biopsy specimen
study for
Helicobacter pylori

A screening of gastric mucosa biopsy specimen for Helicobacter pylori (urea
testing) and Helicobacter pylori genotyping

Complex
morphological
study of biopsy
specimen

For patients of Group 1, activity evaluation of chronic gastritis and duodenitis
according to European OLGA system in modification of Aruin L.I., Kononv
A.V. et al, examination of soecifically stained biopsy specimens for
Helicobacter pylori

On the day of the baseline visit (Visit 1) inclusion criteria and absence of exclusion criteria were
evaluated for the, the patients were included in the study. The drug was dispensed to the patients for
administration during Visit 1 at rate 3 doses daily for 21 days (total 7 vials (10 doses per vial), with a
supply of 5-6 doses) per patient. Group 2 patients were given omeprazole, amoxicillin and
clarithromycin for seven-day course of eradication therapy. The same day, patients began taking
medication.
Visit 2 (final examination) was performed three weeks after the first visit. Adverse events were assessed,
standardized patient survey conducted, medical history was studied, clinical examination was
performed, with vital signs being recorded, clinical and laboratory data were evaluated,
fibrogastroduodenoscopy with biopsy was performed to confirm the presence of Helicobacter pylori
infection as well as psychological testing and evaluation of quality of life. Patients in the Group 1
underwent a comprehensive study of biopsy specimens for H. pylori and a complex morphological study
of biopsy specimens. At visit 2 was conducted count of returned products, compliance is assessed.
Visit 3 (monitoring visit) was performed two weeks after end of the drug administration. Adverse events
were assessed, a standardized survey of the patient was conducted, vital signs were recorded.
Psychological testing was performed as well as assessment of quality of life by VAS.
Schedule and scope of examination of patients are presented in Table 2.

Questioning of the patients was standardized. During the questioning, a great attention was paid to the
nature of gastrointestinal complaints as well as the stool frequency and quality. Universal patient
questioning card is given in Appendix 1, GSRS questionnaire is presented in Appendix 2.
Blood biochemical parameters were evaluated using a device "Spectrum" company «Abbot» and the
apparatus «Technicon». Blood glucose was assessed using a glucose oxidase method by phenolphthalein
oxidation. Reference values for blood biochemical parameters are presented in Appendix 2.
Urinanalysis was performed using diagnostic test dipsticks Combur 10 test UX by Roche Diagnostics
GmbH.

Table 2
Schedule of clinical and laboratory findings of the patients

Visit

Screening В1

В2

В3

Days / Weeks

-7/-1

0/0 21/3 35/5

Intervals (days)

0

0

±2

±2

Standardized questioning of the patients’ complaints GSRS questioning Х

Х

Х

Study of psychic and emotional values

Х

Х

Х

SF-36 questionnaire on the quality of life

Х

Х

Х

Жизненно-важные признаки

Х

Х

Х

Fibrogastroscopy with biopsy

Х

Х

Urinalisis (diagnostical dipsticks)

Х

Х

Biochemical blood assay

Х

Х

Pregnancy test

Х

Х

Biopsy specimens examination for Helicobacter pylori (urea test)

Х

Biopsy specimens examination for Helicobacter pylori genes

Х

Х

Complex morphological examination of biopsy specimens**

Х

Х

Drug dispension
Evaluation of adverse events***
Compliance evaluation

* Women of childbearing age
** Performed for group 1
Map *** registration of adverse events

Х
Х

Х

Х
Х

Х

To evaluate efficiency and safety of the drug, the following methods were applied:
Quality of life of the patient was assessed using SF-36 questionnaire (Appendix 4). Quantitative
evaluation was performed by the following parameters:
Physical functioning (PF), reflecting the extent to which the patient’s physical condition limits
performance of physical activity (self-care, walking, climbing stairs, carrying heavy loads, etc.). Low rates
on the scale suggests that physical activity was significantly limited by the state of his health.
Role functioning due to physical condition (RP) - influence of the physical state of the daily role activities
(work, perform daily duties). Low rates on this scale indicate that the daily activities are significantly
limited by physical condition of the patient.
Bodily pain (BP) and its effect on the ability to carry out daily activities, including housework and works
outside the house. Low levels on this scale indicate that the pain significantly limits the activity of the
patient.
General health (General Health - GH) - assessment of health state of the patients in the present and
prospects for treatment. The lower the sclore on this scale, the lower the health assessment.
Vital activity (VT) means feeling full of energy, or, on the contrary, exhausted. Low scores indicate that
patient’s fatigue, decrease in vitality.
Social functioning (SF) is determined by the degree to which physical or emotional condition restricts
social activities (communication). Low scores indicate a significant restriction of social contacts, reducing
communication due to deterioration of the physical and emotional state.
Role-emotional functioning (RE) involves an assessment of the extent to which emotional state
interferes with work or other daily activities (including the large amount of time, reducing the amount of
work, reduction in water quality, etc.). Low rates on this scale are interpreted as a limitation in
performing daily work due to deterioration of emotional state.
Mental Health (MH) characterizes aptitude for depression, anxiety as well as overall rate of positive
emotions. Low rates indicate the presence of depression, anxieties and mental troubles.
Assessment of the level of trait and state anxiety was performed using Spielberger-Hanin scale
(Appendix 5).
Assessment of the asthenia level was performed using a scale of asthenia assessment (Appendix 6).
Fibrogastroscopy was performed using videogastroscope Olympus GIF-Q40.
For the purpose of integrated assessment of endoscopic changes in the upper gastrointestinal tract, a
scoring system evaluation was developed taking into account all the main endoscopic signs of upper GIT
disorders, including those associated with the presence of Helicobacter pylori infection in patients.
The following GIT parts were given an endoscopic picture:
1. Esophagus
2. Stomach
3. Duodenum
The proposed assessment of endoscopic changes in the upper GIT is shown in Table 3.

To assess endoscopic changes in these GIT parts, a score was calculated based on the results of
endoscopic examination of each of the enrolled patients. For combined evaluation of endoscopic
changes in the upper GIT, scores in all three departments were summarized. To assess the therapeutic
effect, an endoscopic evaluation of changes in the upper GIT and calculation of the total score was
performed in the dynamics: before treatment and after its completion.

Table 3
Scoring of endoscopic changes
№

Endoscopic value

Variants

Scores

No evidence

0

Moderate

1

Expressed

2

No evidence

0

Moderate

1

Expressed

2

Pink, smooth

0

Loose

1

No evidence

0

Present

1

No evidence

0

Present

1

No evidence

0

Moderate

1

Expressed

2

No evidence

0

Moderate

1

Expressed

2

Pink, smooth

0

Loose

1

No evidence

0

Present

1

Esophagus
Mucous membrane oedema

Mucous membrane hyperemia

Character of mucosal surface

Reflux

Erosions

Stomach
Mucos membrane oedema

Mucous membrane hyperemia

Character of mucosal surface

Erosions

№

Endoscopic value

Variants

Scores

No evidence

0

Moderate

1

Expressed

2

No evidence

0

Moderate

1

Expressed

2

Pink, smooth

0

Loose

1

No evidence

0

Present

1

No evidence

0

Present

1

Duodenum
Mucos membrane oedema

Mucous membrane hyperemia

Character of mucosal surface

Gastroduodenal reflux

Erosions

During fibrogastroduodenoscopy, 5 biopsy specimens were taken from the patients in the Group 1:
1 – duodenal bulb 1 – corpus gastricum, 1 - antrum, 1 - the lower esophagus (for the comprehensive
morphological study), 1 - from the antrum, for Helicobacter pylori test, using rapid urease test, helpil
tap, firm "AMA". In patients in the Group 2, 1 biopsy of the antrum was taken for Helicobacter pylori
test, using rapid urease test, helpil tap, firm "AMA".
Complex (histological, morphometric, histochemical) biopsy.
Morphological examination of biopsy specimens of esophagus, stomach and duodenum was conducted
in accordance with histologic standards (fixation, cutting, tissue processing, blocking and production of
tissue sections).
Fixation methods. Together with universal fixation with 10% neutral formalin, an improved proprietary
method was used (polyhexamethylene guanidine hydrochloride40% concentrate solution).

Microscopic study
Histological and histochemical study was performed using complex survey and elective histological and
histochemical stains (Appendix 4): haematoxylin and eosin, Alcian blue, toluidine blue, mucicarmine,
picrofuchsin (by Van Gieson method) as well as PAS-reaction. Stroma formation character was further
studied using collagen of varying maturity rare in domestic histochemical staining, according to Herovici
- Cook method (Herovici 's stain). Microbial etiology of the inflammatory process of different anatomical
localization was confirmed by histochemical staining the histological preparations by the method of
Romanovsky-Giemsa.

Morphometric study
Morphometric study was conducted to assess the degree of duodenal villi atrophy. The results were
assessed using the system "Videotest-Morphology 5.0."
Staining methods of histological preparations are presented in the Appendix 7.
For the purpose of integrated assessment of histological changes in the upper GIT, a scoring system
evaluation was developed that takes into account all the major pathological features which can be
detected by histological analysis of biopsy specimens of patients with upper GIT lesions caused by H.
pylori. In the proposed scoring system, the highest score was given to inflammatory mucosa changes.
Biopsy specimens of the following GIT segments were examined histologically:
1. Antrum.
2. Corpus gastricum.
3. Duodenum.
4. Esophagus.
The proposed scoring of histological changes is presented in Table 4.

Table 4
Scoring of histological changes in the biopsy specimens.

№

Pathomorphological process

Options

Scores

Infiltration by mononuclear cells

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Antrum

Infiltration by neutrophil
leukocytes

Atrophy, quantitative
characteristics

Atrophy character (presence of

№

Pathomorphological process

Options

Scores

metaplasia)

Mild

1

Moderate

2

Severe

3

No evidence

0

Incomplete (colonic)

1

Complete (enteric)

1

Combined

1

Pyloric

1

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Amphibolic

1

Mild

2

Moderate

3

Severe

4

No evidence

0

Coccus forms

1

Vegetative forms

2

No evidence

0

Acute circulation disorder

1

Mucoid degeneration

1

Acute circulation disorder and mucoid
degeneration

1

Lymphoid follicle hyperplasia

1

Forming enterolisation

1

Forming tubular adenoma with weak
epithelial dystrophy

1

No evidence

0

Metaplasia (quality
characteristics)

Dysplasia

7.

Contamination with H. pylori,
quality characteristics

Contamination with H. pylori,
quantity characteristics

Other changes

Corpus gastricum
Infiltration by mononuclear cells

№

Pathomorphological process

Infiltration by neutrophil
leukocytes

Atrophy, quantitative
characteristics

Atrophy character (presence of
metaplasia)

Metaplasia (quality
characteristics)

Dysplasia

Contamination with H. pylori,
quality characteristics

Contamination with H. pylori,

Options

Scores

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Incomplete (colonic)

1

Complete (enteric)

1

Combined

1

Pyloric

1

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Amphibolic

1

Mild

2

Moderate

3

Severe

4

No evidence

0

№

Pathomorphological process

Options

Scores

quantity characteristics

Coccus forms

1

Vegetative forms

2

No evidence

0

Acute circulation disorder

1

Mucoid degeneration

1

Acute circulation disorder and mucoid
degeneration

1

Lymphoid follicle hyperplasia

1

Forming enterolisation

1

Forming tubular adenoma with weak
epithelial dystrophy

1

No evidence

1

Acute circulation disorder

1

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Other changes

Duodenum
Infiltration by mononuclear cells

Infiltration by neutrophil
leukocytes

Atrophy, quantitative
characteristics

Dysplasia

Contamination with H. pylori,

№

Pathomorphological process

Options

Scores

quality characteristics

Amphibolic

1

Mild

2

Moderate

3

Severe

4

No evidence

0

Coccus forms

1

Vegetative forms

2

No evidence

0

Acute circulation disorder

1

Мукоидное набухание

1

Brunner glands hyperplasia

1

Paneth cells hyperplasia

1

Villi hyperplasia

1

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Mild

1

Moderate

2

Severe

3

Contamination with H. pylori,
quantity characteristics

Other changes

Duodenum
Infiltration by mononuclear cells

Infiltration by neutrophil
leukocytes

Atrophy, quantitative
characteristics

Atrophy character (presence of
metaplasia)

№

Pathomorphological process

Options

Scores

Metaplasia (quality
characteristics)

No evidence

0

Incomplete (colonic)

1

Complete (enteric)

1

Combined

1

Pyloric

1

No evidence

0

Mild

1

Moderate

2

Severe

3

No evidence

0

Amphibolic

1

Mild

2

Moderate

3

Severe

4

No evidence

0

Coccus forms

1

Vegetative forms

2

No evidence

0

Acute circulation disorder

1

Mucoid degeneration

1

Acute circulation disorder and mucoid
degeneration

1

Lymphoid follicle hyperplasia

1

Erosions

1

Early enterolisation of the gland
epithelium

1

Forming tubular adenoma with weak
epithelial dystrophy

1

Focal fibrosis

1

Dysplasia

Contamination with H. pylori,
quality characteristics

Contamination with H. pylori,
quantity characteristics

Other changes

To assess pathological changes in the four GIT segments, a total scores was calculated on the histological
analysis results of biopsy specimens of each of the patients enrolled. Total pathological changes in the

upper GIT were assessed by the results all four GIT segments summed. To assess the impact of the study
treatment on the pathological changes of the upper GIT segments, calculation of the total number of
points was performed both before and after treatment (Appendix 8).

Statistical data processing
Statistical analysis was performed using the program SPSS 17.0 (SPSS Inc., USA).
Statistical methods used are presented in Table 5.

№

Data analysis

Statistical method used

Descriptive statistics

Performance of the mean values: arithmetic mean with STD,
mediane with 25th and 75th quartiles

Proving of the allocation for
normality

Kolmogorov-Smirnov test and histograming

Congruence of initial and
final value of the test
parameter

Paired Wilcoxon test

Comparison of the test
parameter dynamics in the
main and control groups

Unpaired Mann-Whitney test
Chi-square Pearson test
(using Yates correction for continuity and Fisher’s exact test)

Efficacy and safety of the study drug
Efficiency evaluation of the treatment with the study drug was carried out on the following parameters:
disappearance of subjective clinical symptoms, dynamics of indicators of quality of life, dynamics of
pathological changes in the upper GIT.
Assessment of the study drug safety was performed by monitoring subjective condition of the patients
during the observation period and dynamics of the physical findings, biochemical blood parameters and
urine dynamics.

RESULTS AND DISCUSSION

Assessment of the patients' complaints according to
a standardized questionnaire
We enrolled patients with the most common GIT complaints being excessive passage of flatus (observed
in all patients included in the study); borborygmus (60% patients in Group 1 and 53% patients in Group
2); feeling of heaviness in the abdomen (73% patients in Group 1 and in 67% patients in Group 2);
heartburn (47% patients in Group 1 and in 53% patients in Group 2) as well as nausea (40% patients in
Group 1 and Group 2).
Frequency of clinical signs before and after treatment of Group 1 and Group 2 are presented in Table 6
and Figure 1.

Table 6
Dynamics of gastrointestinal complaints in patients in Group 1 and 2

Complaints

Excessive passage of
flatus

Time of
observation
(beginning / end of
treatment)

Number of patients, absolute. (%)
Group 1, n=15

Group 2, n=15

beginning

15 (100)

15 (100)

end

0 (0)

6 (40)

beginning

9 (60)

8 (53)

end

2 (13)

10 (67)

beginning

10 (67)

5 (33)

end

3 (20)

10 (67)

beginning

11 (73)

10 (67)

end

3 (20)

2 (13)

beginning

6 (40)

2 (13)

end

2 (13)

2 (13)

beginning

7 (47)

8 (53)

end

2 (13)

0 (0)

beginning

6 (40)

6 (40)

0,006

Borborygmus

0,019*

Abdominal pains

Feeling of abdominal
heaviness

0,007**

0,696

Regurgitation

0,682

Heartburn
Nausea

Significance of
differences
between the
groups, p

0,131
0,280

Complaints

Time of
observation
(beginning / end of
treatment)

Number of patients, absolute. (%)
Group 1, n=15

Group 2, n=15

end

2 (13)

6 (40)

beginning

0 (0)

0 (0)

end

0 (0)

0 (0)

beginning

0 (0)

2 (13)

end

0 (0)

0 (0)

beginning

5 (33)

3 (20)

end

4 (27)

0 (0)

beginning

7 (47)

2 (13)

end

3 (20)

10 (67)

beginning

9 (60)

4 (27)

end

5 (33)

3 (20)

beginning

10 (67)

3 (20)

end

6 (40)

6 (40)

Vomiting

Significance of
differences
between the
groups, p

-

Foul taste

-

Liability to constipations

0,091

Liability to diarrhea

0,001**

Performance decrement

0,833

Weakness

0,252

* p < 0.05
** p < 0.01

After a course of treatment with Enterosgel, in patients with Helicobacter pylori - associated
gastroduodenitis significant positive clinical dynamics were observed. On the background of
administration of Enterosgel such symptoms as heartburn, regurgitation and excessive passage of flatus
decreased. Reduction dynamics was similar in the surveyed groups.
Statistical comparison of efficiency of Enterosgel and eradication therapy showed statistically significant
differences between the groups: in Group 1 patients, frequency of complaints of excessive flatus
passage decreased to a greater extent than that of the patients in Group 2 (χ2 = 7.500, p = 0.006); in
patients of Group 1, decreased the frequency of complaints about the rumbling in the stomach, while
the patients in Group 2, it increased (χ2 = 5,490, p = 0,019); in patients of Group 1 the frequency of
abdominal pain decreased, while in patients of Group 2, it increased (χ2 = 7.340, p = 0.007); in patients
of Group 1, frequency of diarrhea decreased in Group 2 it increased (χ2 = 10.769, p = 0.001) (Table 4,
Figure 1).
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Figure 1.
Dynamics of gastrointestinal complaints in Group 1 and 2. Horizontal axis – frequency, %. Vertical axis –
type complaint.
Figure captions:
< Excessive passage of flatus – Borborygmus - Abdominal pains - Feeling of abdominal heaviness –
Regurgitation – Heartburn – Nausea – Vomiting - Foul taste - Liability to constipations - Liability to
diarrhea - Performance decrement – Weakness
Main group-Control group - Main group-Control group - Main group-Control group - Main group-Control
group - Main group-Control group - Main group-Control group - Main group-Control group - Main groupControl group - Main group-Control group - Main group-Control group - Main group-Control group Main group-Control group - Main group-Control group - Main group-Control group - Main group-Control
group
Beginning of treatment – End of treatment>

It should be noted that in patients of Group 2 on the background of eradication therapy consisting of
antibiotics, there was an increase in the incidence of diarrhea, abdominal pain and borborygmus, while

in patients of Group 1, the frequency of these complaints decreased after the course of treatment with
Enterosgel.

Assessment of patients' complaints according to GSRS questionnaire

Dynamics of the gastrointestinal complaints in the examined patients in Group 1 and Group 2 on the
scales of GSRS questionnaire before and after the treatment course are presented in Table 7.
Table 7
Dynamics of expression of complaints in the study groups of patients with Helicobacter pylori-associated
gastroduodenit.

According to GSRS questionnaire
Time of
observation
(начало /
окончание
курса
терапии)

Mean values

M±s

Me

M±s

Me

Beginning

4,9±1,8

5,0

4,9±2,1

5,0

End

4,3±1,3

4,0

4,9±1,5

4,0

Beginning

6,1±3,1

6,0

6,5±33

6,0

End

5,3±2,4

6,0

5,3±2,4

5,0

Diarrhea
syndrome

Beginning

5,9±4,3

4,0

3,6±1,4

3,0

End

4,9±2,5

3,0

6,2±3,1

6,0

Dyspeptic
syndrome

Beginning

11,6±5,5

12,0

11,0±5,6

11,0

End

8,9±3,5

8,0

8,9±3,4

8,0

Constipation
syndrome

Beginning

4,4±1,4

5,0

3,3±0,5

3,0

End

4,3±1,2

4,0

3,3±05

3,0

Scale of total
measurements

Beginning

32,9±11,7

29,0

29,3±9,4

28,0

End

27,7±6,3

26,0

28,6±6,0

28,0

Scale

Group 1,

Gorup 2,

n=15,

n=15

Significance of
differences
between the
groups, (p)

Abdominal pains

0,486

Reflux syndrome

0,653

0,001*

0,744

0,838

0,202

* p < 0,01

On comparison of the groups studied, statistically significant differences were found by the scales of
GSRS questionnaire between the groups regarding diarrhea syndrome (z=-3.164, p=0.001): after an
eradication therapy course, patients of Group 2 started experiencing diarrhea syndrome, while in
patients of Group 1, expression of diarrhea syndrome decreased. It is noteworthy that of 9 patients of

Group 1 in which stool frequency was higher than 7 times a week, 4 patients experienced a tendency
towards normalization.
Dynamics of complaint intensiveness along the diarrhea scale in the studied patient groups with
Helicobacter pylori-associated gastroduodenitis is presented on Figure 2.

Fig. 2 Dynamics of the severity of the complaints on a diarrhea scale in patients of Group 1 and 2.
Horizontal axis - compared groups. Vertical axis - severity of complaints points.
Figure captions: <Scale of diarrhea syndrome, scores – Main group – Control group – Beginning of
treatment – End of treatment>
A comparison was made of GSRS scale at the end of treatment with the baseline values. Patients in
Group 1 had a statistically significant decrease on the scale of dyspeptic complaints severity (z = -2.113,
p = 0.035) and reduction of the total score of measurements (z = -2.133, p = 0.033). Patients in Group 2
showed increased complaints of diarrhea syndrome (z = -2.829, p = 0.005), the number of scores for the
rest of the scales did not significantly change after a course of eradication therapy.
It is interesting to note that as a result of the data evaluation of GSRS questionnaire, no expected
positive dynamics on the scale of measurement of the total patients was found in Group 2 after a course
of eradication therapy. Apparently, the observed lack of change on the scale measuring total score is
due to the fact that, despite the fact that after a course of eradication therapy patients suffered less
from gastric dyspepsia, they experienced more frequent stools, unformed stools and need to urgently
void the bowel.

Assessment of stool frequency

Along with registration of complaints, for all the patients in the groups their stool frequency was
recorded (number of bowel movements per week).
Prior to treatment, patients in Group 1 had an average stool frequency Me = 9 (Q1 = 7; Q3 = 14) per
week, after administration of the study drug it was Me = 8 (Q1 = 7; Q3 = 13). Patients in Group 2, on the
contrary, experienced an increase in stool frequency: prior to treatment it was Me = 7 (Q1 = 7; Q3 = 9);
after a course of treatment, Me = 11 (Q1 = 7; Q3 = 12); difference between stool frequency dynamics in
the groups per week was statistically significant (z = -2.326, p = 0.021)
Stool frequency in patients and control groups before and after the treatment course is shown in Figure
3.

Fig. 3 Stool frequency in patients of Group 1 and Group 2 before and after the treatment course. x-axis a group of observations, vertical axis - stool frequency (number of bowel movements per week).
Figure captions: <Stool frequency – Main group – Control group – Beginning of treatment – End of
treatment>

Thus, eradication therapy carried out in patients of Group 2 led to an objective increase in stool
frequency in patients, while in patients of Group 1 after a course of therapy with Enterosgel stool
frequency did not changed significantly.

Evaluation of fibrogastrocopy data
According to endoscopy of the upper GIT all patients included in the study were diagnosed with chronic
Helicobacter pylori - associated gastroduodenitis. 11 (40%) patients had cardiochalasia, 5 (17%) - hiatal
hernia, 8 patients (27%) - gastroesophageal reflux. No ulcerative lesions of the upper GIT was identified

in patients included in the study. In 9 (30%) patients cicatricial deformity of the duodenal bulb was
identified without disorder of corpus gastricum evacuation function. In 5 (16%) patients included in this
study duodenal erosion was identified.
On the background of the conducted therapy, an improvement in the endoscopic picture of patients in
both groups was evident - reduction of inflammation in the stomach and duodenum, reducing reflux, a
healing of erosive mucosal defects.
Table 8
Score endoscopic changes in patients

№

Endoscopic sign

Group 1,
n=15, scores
Before
treatment

After
treatment

Group 2,
n=15, scores
Before
After
treatment
treatment

Mucous membrane oedema
Mucous membrane hyperemia
Character of mucous surface
Reflux
Erosions

0
3
0
3
0

1
1
0
2
0

0
3
3
5
0

1
2
2
3
0

7
17
5
0

3
14
3
0

10
18
11
0

5
6
5
0

8
15
9
3
3
73

4
11
5
2
2
48

14
17
15
5
4
105

6
8
8
5
2
53

Esophagus

Stomach
Mucous membrane oedema
Mucous membrane hyperemia
Character of mucous surface
Erosions
Duodenum
Mucous membrane oedema
Mucous membrane hyperemia
Character of mucous surface
Gastroduodenal reflux
Erosions
Total scores

The total number of scores describing endoscopic changes in the upper GIT before and after treatment
are shown in Table 8.
According to endoscopic examination scoring, after a course of eradication therapy, patients in Group 2
showed significant improvement in the endoscopic picture, while in Patients of Group 1 a trend towards
decrease of inflammation signs of the upper GIT was detected after a course of Enterosgel, however no
statistically significant endoscopic dynamics was detected.

Evaluation of the results of urease test for H. pylori
In all the patients included in the study, urease test for Helicobacter pylori was conducted immediately
after fibrogastroduodenoscopy. According to the test, the presence of Helicobacter pylori was detected
in 100% of the study population.
After the conducted therapy in patients, the degree of Helicobacter pylori infection decreased.
Dynamics of urease test results before and after the treatment course in patients of the main Group and
Group 2 is shown in Figure 5 and 6, respectively.

Рис. 5. Dynamics of Helicobacter pylori in patients of Group 2 after treatment with Enterosgel®.
Figure captions: <beginning of treatment – end of treatment
Severe infection – moderate infection – mild infection – negative>

Fig. 6 Dynamics of Helicobacter pylori in patients of Group 2 after a course of eradication therapy.

Figure captions: <beginning of treatment – end of treatment
Severe infection – moderate infection – mild infection – negative>

In the comparative evaluation of Helicobacter pylori the infection has decreased to a greater extent in
patients of Group 2 receiving a course of eradication therapy, the differences between the groups were
statistically significant (χ2 = 5.400, p = 0.020).
Thus, in a predictable manner, the course of eradication therapy proved to be more effective than the
study drug in reducing Helicobacter pylori infection. A decrease should be noted in the rate of patients
in Group 1 with significant infection from 86% before treatment to 47% after a course of Enterosgel
therapy.

Assessment of pathological changes in the upper gastrointestinal tract during therapy with Enterosgel
An operating protocol of comprehensive study of biopsy specimens obtained from patients in Group 1
before and after therapy with Enterosgel is presented in Table 9.

Table 9
Operating protocol ofl comprehensive study of biopsy specimens, the short form (esophagus, stomach,
duodenum) in patients with Helicobacter pylori-associated gastroduodenitis before and after treatment with
Enterosgel
I - observation before treatment, II - follow-up after treatment

Microscopic characteristics (108 biopsy specimens)
1. Stomach, antrum
Study before treatment – monitoring I (13
biopsy specimens)

Study after treatment – monitoring II (10 biopsy
specimens)

1.1. infiltration by mononuclear cells:
1.1.1 No evidence (0/13)

1.1.1 No evidence – 10% (1/10)

1.1.2 Mild – 38.5% (5/13)

1.1.2 Mild - 50% (5/10)

1.1.3 Moderate – 46.2% (6/13)

1.1.3 Moderate - 40% (4/10)

1.1.4 Severe- 15.4% (2/13)

1.1.4 Severe (0/10)

1.2. Infiltration with neutrophil leukocytes
1.2.1 No evidence – 61.5% (8/13)

1.2.1 No evidence – 70% (7/10)

1.2.2 Mild - 23% (3/13)

1.2.2 Mild – 10% (1/10)

1.2.3 Moderate – 15.4% (2/13)

1.2.3 Moderate - 20% (2/10)

1.2.4 Severe (0/13)

1.2.4 Severe (0/10)

1.3. Atrophy - quantitative characteristics (process stage, OLGA, 2006, modification – Aruin L.A. et al,
2008)

1.3.1 No evidence - 7,6% (1/13)

1.3.1 No evidence - 60%(6/10)

1.3.2 Mild - 7,6% (1/13)

1.3.2 Mild - 20% (2/10)

1.3.3 Moderate - 7,6% (1/13)

1.3.3 Moderate - 20% (2/10)

1.3.4 Severe - 7,6% (1/13)

1.3.4 Severe(0/10)

1.4. Atrophy character (presence of metaplasia)
1.4.1 No evidence - 38,4% (5/13)

1.4.1 No evidence – 90% (9/10)

1.4.2 Mild - 23% (3/13)

1.4.2 Mild (0/10)

1.4.3 Moderate – 31% (4/13)

1.4.3 Moderate - 10% (1/10)

1.4.4 Severe – 7,7% (1/13)

1.4.4 Severe (0/10)

1.5. Metaplasia – qualitative characteristics
1.5.1 Complete (enteric) (0/13)

1.5.1 Complete (enteric) - (0/10)

1.5.2 Incomplete (colonic) - 23%

1.5.2 Incomplete (colonic)- 10% (1/10)

(3/13)
1.5.3 Mixed – 38.5% (5/13)

1.5.3 Mixed - (0/10)
1.5.4 Pyloric (0/10)

1.5.4 Pyloric (0/13)
1.6. Dysplasia
1.6.1 No evidence - 100% (0/13)

1.6.1 No evidence - 90% (9/10)

1.6.2 Mild (0/13)

1.6.2 Mild - 10% (1/10)

1.6.3 Moderate (0/13)

1.6.3 Moderate (0/10)

1.6.4 Severe (0/13)

1.6.4 Severe (0/10)

1.7. Contamination with H. Pylori, quantitative characteristics
1.7.1 No evidence - 46%(6/13)

1.7.1 No evidence - 40% (4/10)

1.7.2 Mild – 7,7% (1/13)

1.7.2 Mild - 20% (2/10)

1.7.3 Moderate – 15.4% (2/13)

1.7.3 Moderate – 10% (1/10)

1.7.4 Severe – 7.7% (1/13)

1.7.4 Severe (0/10)

1.7.5 Amphibolous - 23% (3/13)
1.8. Contamination with H. Pylori, qualitative characteristics
1.8.1 Coccus forms ?- 23% (3/13)

1.8.1 Coccus forms? - 30% (3/10)

1.8.2 Vegetative forms -30,8% (4/13)

1.8.2 Vegetative forms - 30% (3/10)

1.9. Other changes
1.9.1 Acute circulation disorder – 30.8% (4/13)

1.9.1 Acute circulation disorder - 20% (2/10)

1.9.2 Mucoid degeneration (МD) - 46%

1.9.2 Mucoid degeneration (МD) - 40% (4/10)

(6/13)
1.9.3 ACD + МD – 15.4% (2/13)
1.9.4 Hyperplasia of lymphoid follicles – 7.7%
(1/13)
1.9.5 Forming enterolysation – 7.7% (1/13)

1.9.3 ACD + МD - 10% (1/10)
1.9.4 Hyperplasia of lymphoid follicles
(2/10)

20%

1.9.5 Forming tubular adenoma with a weak
epithelium dysplasia - 10% (1/10)

2. Stomach, corpus gastricum
Study before treatment – monitoring I (14
biopsy specimens)

Study after treatment – monitoring II (11 biopsy
specimens)

2.1. Infiltration with mononuclear cells:
2.1.1 No evidence – 21.4% (3/14)

2.1.1 No evidence - 18% (2/11)

2.1.2 Mild – 57% (8/14)

2.1.2 Mild – 63.6% (7/11)

2.1.3 Moderate – 21.4% (3/14)

2.1.3 Moderate – 9.0% (1/11)

2.1.4 Severe (0/14)

2.1.4 Severe – 9.0% (1/11)

2.2. Infiltration with neutrophil leukocytes
2.2.1 No evidence – 78.5% (11/14)

2.2.1 No evidence – 82.0% (9/11)

2.2.2 Mild – 14.0% (2/14)

2.2.2 Mild – 9.0% (1/11)

2.2.3 Moderate – 7.0% (1/14)

2.2.3 Moderate – 9.0% (1/11)

2.2.4 Severe (0/14)

2.2.4 Severe (0/11)

2.3. Atrophy - quantitative characteristics (process stage, OLGA, 2006, modification – Aruin L.A. et al,
2008)
2.3.1 No evidence – 50,0% (7/14)

2.3.1 No evidence - 55,0% (6/11)

2.3.2 Mild – 35.7% (5/14)

2.3.2 Mild – 36.3% (4/11)

2.3.3 Moderate – 7.1% (1/14)

2.3.3 Moderate – 9.1% (1/11)

2.3.4 Severe – 7.1% (1/14)

2.3.4 Severe (0/11)

2.4. Atrophy character (presence and type of metaplasia)
2.4.1 No evidence – 57.0% (8/14)

2.4.1 No evidence – 82.0% (9/11)

2.4.2 Mild (0/14)

2.4.2 Mild (0/11)

2.4.3 Moderate – 36.0% (5/14)

2.4.3 Moderate – 18.0% (2/11)

2.4.4 Severe – 7.1% (1/14)

2.4.4 Severe (0/11)

2.5. Metaplasia – qualitative characteristics
2.5.1 Complete (enteric) (0/14)

2.5.1 Complete (enteric) - (0/11)

2.5.2 Incomplete (colonic) (0/14)

2.5.2 Incomplete (colonic) - (0/11)

2.5.3 Mixed – 35.7% (5/14)

2.5.3 Mixed -18,2% (2/11)

2.5.4 Pyloric – 7.1% (1/14)

2.5.4 Pyloric – 9.1% (1/11)

2.6. Dysplasia
2.6.1 No evidence – 85.7% (12/14)

2.6.1 No evidence - 100% (11/11)

2.6.2 Mild – 14.3% (2/14)

2.6.2 Mild (0/11)

2.6.3 Moderate (0/14)

2.6.3 Moderate (0/11)

2.6.4 Severe (0/14)

2.6.4 Severe (0/11)

2.7. Contamination with H. Pylori, quantitative characteristics
2.7.1 No evidence – 50.0% (7/14)

2.7.1 No evidence – 64.0% (7/11)

2.7.2 Mild - 14,3% (2/14)

2.7.2 Amphibolous – 9.1% (1/11)

2.7.3 Moderate – 14.3% (2/14)

2.7.3 Mild - 18,2% (2/11)

2.7.4 Severe – 7.2% (1/14)

2.7.4 Moderate (0/11)

2.7.5 Amphibolous – 14.3% (2/14)

2.7.5 Severe – 9.1% (1/11)

2.8. Contamination with H. Pylori, qualitative characteristics
2.8.1 Coccus forms – 50.0% (2/14)

2.8.1 Coccus forms – 9.1% (1/11)

2.8.2 Vegetative forms – 36.0% (5/14)

2.8.2 Vegetative forms – 27.0% (3/11)

2.9. Other changes
2.9.1 ACD – 57.0%(8/14)

2.9.1 ACD - 36,3% (4/11)

2.9.2 Mucoid degeneration (МD) (0/14)

2.9.2 Mucoid degeneration (МD) – 9.1% (1/11)

2.9.3 ACD + МD (0/14)

2.9.3 ACD + МD – 9.1%(1/10)

2.9.4 Hyperplasia of lymphoid follicles – 7.1%
(1/14)

2.9.4 Hyperplasia of lymphoid follicles – 9.1% (1/11)

2.9.5 Initial enterolysation of gland epithelium 7.1% (1/14)

2.9.5 Initial enterolysation of gland epithelium
- 9.1% (1/11)

2.9.6 Focal fibrosis - 7.1% (1/14)
2.9.7 Erosions – 7.1% (1/14)
3. Duodenum
Study before treatment – monitoring I (13
biopsy specimens)

Study before treatment – monitoring II (10 biopsy
specimens)

3.1. Infiltration with mononuclear cells:
3.1.1 No evidence (0/13)

3.1.1 No evidence (0/10)

3.1.2 Mild (0/13)

3.1.2 Mild – 10.0% (1/10)

3.1.3 Moderate – 77.0% (10/13)

3.1.3 Moderate – 90.0% (9/10)

3.1.4 Severe – 23.1% (3/13)

3.1.4 Severe (0/10)

3.2. Infiltration with neutrophil leukocytes
3.2.1 No evidence – 84.6% (11/13)

3.2.1 No evidence – 80.0% (8/10)

3.2.2 Mild – 15.4% (2/13)

3.2.2 Mild – 10.0% (1/10)

3.2.3 Moderate (0/13)

3.2.3 Moderate (0/10)

3.2.4 Severe (0/13)

3.2.4 Severe (0/10)

3.3. Atrophy – quantitative characteristics
3.3.1 No evidence - 46,2% (6/13)

3.3.1 No evidence – 70.0% (7/10)

3.3.2 Mild – 38.5% (5/13)

3.3.2 Mild – 30.0% (3/10)

3.3.3 Moderate (0/13)

3.3.3 Moderate (0/10)

3.3.4 Severe – 15.4% (2/13)

3.3.4 Severe (0/10)

3.4. Dysplasia
3.4.1 No evidence - 100% (13/13)

3.4.1 No evidence - 100% (10/10)

3.4.2 Mild (0/13)

3.4.2 Mild (0/10)

3.4.3 Moderate (0/13)

3.4.3 Moderate (0/10)

3.4.4 Severe (0/13)

3.4.4 Severe (0/10)

3.5. Contamination with H. Pylori, quantitative characteristics
3.5.1 No evidence – 6.9% (9/13)

3.5.1 No evidence – 50.0% (5/10)

3.5.2 Amphibolous – 23.1% (3/13)

3.5.2 Amphibolous – 30.0% (3/10)

3.5.3 Mild (0/13)

3.5.3 Mild – 10.05 (1/10)

3.5.4 Moderate – 7.7% (1/13)

3.5.4 Moderate (0/10)

3.5.5 Severe (0/13)

3.5.5 Severe – 10.0% (1/10)

3.6. Contamination with H. Pylori, qualitative characteristics
3.6.1 Coccus forms – 23.1% (3/13)

3.6.1 Coccus forms – 30.0%(3/10)

3.6.2 Vegetative forms – 7.7% (1/13)

3.6.2 Vegetative forms – 20.0% (2/10)

3.7. Other changes
3.7.1 ACD – 38.5% (5/13)

3.7.1 ACD – 60.0%(6/10)

3.7.2 Mucoid degeneration (МD) (0/13)

3.7.2 Mucoid degeneration (МD) – 10.0% (1/10)

3.7.3 ACD + МD – 30.1% (4/13)

3.7.3 ACD + МD – 20.0%(2/10)

3.7.4 Hyperplasia of lymphoid follicles – 15.4%
(2/13)

3.7.4 Hyperplasia of lymphoid follicles (0/10)

3.7.5 Erosions – 7.7% (1/13)
3.7.6 Hyperplasia of Brunner glands – 7.7%

3.7.5 Adenomatous hyperplasia of Brunner glands –
10.0% (1/10)

(1/13)
3.7.7 Hyperplasia of Paneth cells- 7.7%
(1/13)
3.7.8 Hyperplasia of villi (1/13) – 7.7%
4. Esophagus
Study before treatment – monitoring I (12
biopsy specimens)

Study before treatment – monitoring II (9 biopsy
specimens)

4.1. Infiltration with mononuclear cells:
4.1.1 No evidence – 41.6% (5/12)

4.1.1 No evidence – 77.8% (7/9)

4.1.2 Mild – 50.0% (6/12)

4.1.2 Mild – 11.1% (1/9)

4.1.3 Moderate – 8.3% (1/12)

4.1.3 Moderate – 11.1% (1/9)

4.1.4 Severe (0/12)

4.1.4 Severe (0/9)

4.2. Infiltration with neutrophil leukocytes
4.2.1 No evidence – 33.3% (4/12)

4.2.1 No evidence – 67.0% (6/9)

4.2.2 Mild – 67.0% (8/12)

4.2.2 Mild – 22.2% (2/9)

4.2.3 Moderate (0/12)

4.2.3 Moderate – 11.15% (1/9)

4.2.4 Severe (0/12)

4.2.4 Severe (0/9)

4.3. Atrophy – quantitative characteristics
4.3.1 No evidence – 91.65 (11/12)

4.3.1 No evidence - 100% (0/9)

4.3.2 Mild (0/12)

4.3.2 Mild (0/9)

4.3.3 Moderate – 8.3% (1/12)

4.3.3 Moderate (0/9)

4.3.4 Severe (0/12)

4.3.4 Severe (0/9)

4.4. Atrophy character (presence, type of metaplasia)
4.4.1 No evidence – 91.6% (11/12)

4.4.1 No evidence - 100% (0/9)

4.4.2 Mild (0/12)

4.4.2 Mild (0/9)

4.4.3 Moderate – 8.3% (1/12)

4.4.3 Moderate (0/9)

4.4.4 Severe (0/12)

4.4.4 Severe (0/9)

4.5. Metaplasia - qualitative characteristics
4.5.1 Complete (enteric) (0/12)

4.5.1 Complete (enteric) - (0/9)

4.5.2 Incomplete (colonic) (0/12)

4.5.2 Incomplete (colonic) - (0/9)

4.5.3 Mixed – 8.3% (1/12)

4.5.3 Mixed - (0/9)

4.5.4 Pyloric (0/12)

4.5.4 Pyloric (0/9)

4.6. Dysplasia
4.6.1 No evidence - 100% (0/12)

4.6.1 No evidence –-100% (0/9)

4.6.2 Mild (0/12)

4.6.2 Mild (0/9)

4.6.3 Moderate (0/12)

4.6.3 Moderate (0/9)

4.6.4 Severe (0/12)

4.6.4 Severe (0/9)

4.7. Contamination with H. Pylori, quantitative characteristics
4.7.1 Отсутствует - 100% (0/12)

4.7.1 Отсутствует - 100% (0/9)

4.7.2 Слабо выраженная (0/12)

4.7.2 Сомнительна (0/9)

4.7.3 Умеренно выраженная (0/12)

4.7.3 Слабо выраженная (0/9)

4.7.4 Резко выраженная (0/12)

4.7.4 Умеренно выраженная (0/9)
4.7.5 Резко выраженная (0/9)

4.8. Contamination with H. Pylori, qualitative characteristics
4.8.1 Coccus forms (0/12)

4.8.1 Coccus forms (0/9)

4.8.2 Vegetative forms (0/12)

4.8.2 Vegetative forms (0/9)

4.9. Other changes
4.9.1 ACD – 8.3% (1/12)

4.9.1 ACD – 11.1% (1/9)

4.9.2 Mucoid degeneration (MD) -

4.9.2 Mucoid degeneration (MD) – 11.1% (1/9)

8.3%(1/12)

4.9.3 ACD + MD (0/9)

4.9.3 ACD + MD – 16.6% (2/12)

4.9.4 Hyperplasia - 22,2%(2/9)

4.9.4 Hyperplasia – 16.6% (2/12)

4.9.5 Erosions – 11.15 (1/9)

The results of comparative morphological study of each organ
1. STOMACH, antrum. Chronic gastritis was documented in 100% (13/13) of patients prior to treatment
(including 62% - moderate / pronounced infiltration of mononuclear cells) and 90% (9/10) of patients
after treatment (including 40% with moderate infiltration).
Histological confirmed process activity was present in 38.4% (5/13) of the patients before treatment and
30% - after treatment. Here similar levels of bacterial infection (31% (4/13) patients before treatment,
30% (3/10) - after treatment) and contamination microbe were observed: 30.8% and 30% of
Helicobacter pylori vegetative forms, respectively (Figure 7).
Atrophic lesion of the antrum glands with metaplastic epithelium enterolysation was observed in 62%
(8/13) of the patients before treatment and only 40% (4/10) of patients after treat, of which only 10% with metaplasia. Mixed intestinal metaplasia was found in 38.5% (5/13) the patients before treatment,
incomplete (colonic) metaplasia was determined in biopsies of the gastric antrum in all patients after
treatment.

Dysplastic changes were absent in all studied gastric antrum biopsy specimens before treatment and in
90% after treatment.
2. STOMACH, corpus gastricum. Chronic gastritis was documented in 78.4% (11/14) patients prior to
treatment (including 21.4% with moderate infiltration of mononuclear cells) and 82% (9/11) patients
after treatment (including 18% - moderate / pronounced infiltration). Histological signs of inflammatory
activity were detected in 21% biopsy specimens before treatment and 18% after treatment. In this case,
various parameters of Hp dissemination were determined: 35.8% and 27.3%, respectively, before and
after treatment. These differences also concerned more frequent detection of vegetative forms of the
infect in patients before and after treatment: 36% and 27.8%, respectively.

.

Рис. 7, б, х 20.

Figure 7, a,b. Dissemination of H.Pylori vegetative forms on the mucous masses and. Stained by
Romanowsky-Giemsa method, a - x 10, b – x 20.
In this case, 7.7% (1/13) - 20% (2/10) observations revealed varying degrees of severity of free immune
competent stroma cells, with formation of lymphoid follicles (Figure 8), often with blond centers.
Frequency of atrophic lesions of the glands of corpus gastricum did not have significant differences in
patients before and after treatment - 50% and 45.4%. At the same time, there were significant
differences in the frequency of metaplastic changes of epithelial cells - 43.1% before treatment and only
18% after treatment, respectively.

Fig. 8. Hyperplasia of lymphoid follicles. Haematoxylin and eosin, × 10.

Dysplastic changes were not detected in the patients after treatment, whereas before treatment they
were detected in 14.3% patients. Among the reactive changes of the mucous membrane noteworthy are
acute vascular (30.8% - 4/13) and dysmetabolic (46% - 6/13) disorders observed in patients before
treatment.
3.Esophagus. Morphological signs of chronic esophagitis were documented significantly more often in
patients before treatment (58.3%) in comparison with the follow-up period after treatment - identified
in 22.2% cases. Similar differences concerned histological signs of the process: 67% patients before
treatment and only 33.3% - after administration of Enterosgel®.
No cases of Hp dissemination of the esophageal mucosa was found in the treatment groups. An
important finding was histological detection of gastric and forming intestinal metaplasia and emerging
of the esophagus epithelium in one patient prior to treatment, with the need of further examination to
exclude Barrett's esophagus (Figure 8).

Fig. 8 a, b, c. Gastric metaplasia of esophageal mucosa. Forming Barrett’s esophagus. Combined staining
with haematoxylin, eosin and Alcian blue, а - х 10, b – х 20, c – x 30.

Dysplastic changes were absent in individuals of both study groups.
4. Duodenum. Morphological features of moderate/pronounced chronic duodenitis were detected in
100% (13/13) the patients before treatment and in 90% (9/10) patients after treatment. In this case,
histological signs of inflammatory activity were detected only in 15.4% (2/13) patients before treatment
and 10% (1/10) - after a course of treatment. Mixed results were received for Helicobacter pylori dissemination of duodenal mucosa that cause the need for further scientific research. Thus, weak /
moderate severe microbial contamination was defined only in one (7.7%) of 13 biopsy specimens from
the duodenum before treatment and in 2 (20%) of 10 biopsy specimens taken after treatment (Figure 9).
At the same time, in 23.1% (3/13) and 30.0% (3/10) patients, respectively, the presence of such
contamination was not impossible, however, the results were questionable.

Noteworthy was the severity of atrophic changes in the villi mucosa in patients before treatment (54%,
7/13), with a significantly lower level (30.0% (3/10) after treatment with Enterosgel. Complex,
hyperplastic and atrophic changes were found in the Paneth cells (Figure 10).

Similar to other GIT organs (esophagus, stomach), no significant dysplastic changes were revealed in the
duodenal mucosa. The predominant reactive changes included acute vascular disorders (38.5% - 60.0% 6/10), often combined with dysmetabolic processes (20.0%-30.1%), in particular, with the stroma
mucoid generation. However, one patient had severe hyperplasia of Brunner glands with the initial
formation of adenoma (brunneroma) (Figure 11.)

Fig. 9. Dissemination of Н.р.-infect in the mucous masses and apical segments of duodenal
epitheliocytes. Staining by Romanowsky-Giemsa; а - х 10, b – х 30, c – х 40.

Fig. 10, а. Focal hyperplasia of Paneth cells.
Haematoxylin and eosin, а - х 10

Fig. 10, b – Х 40.

Fig. 11 а, b. Adenomatous hyperplasia of Brunner
glands. Haematoxylin, eosin, Х 10.

Fig. 11, Х 20.

Comprehensive assessment of histological changes

The total number of points characterizing pathological changes before and after treatment are shown in
Table 10. Using the provided scoring system, only inflammatory changes were assessed as well with

analysis of infiltration degree of the mucous membrane by mononuclear cells and neutrophils (Table
11).
Dynamics of the total score defining pathological changes and the number of points for each of the
considered GIT segments are shown in Figure 12 and Figure 13, respectively.

TABLE 10
Scoring of pathological changes in the mucous membranes of the upper GIT before and after the course
of treatment with Enterosgel

№

GIT segment

Total score,
Me (Q1; Q3)

Wilcoxon test
value, z

Significance
difference, p

Antrum

6 (3; 8)

3 (0; 6)

-2,194

0,028*

Corpus gastricum

5 (2,5; 6,5)

2 (0; 5,5)

-2,017

0,044*

Duodenum

4 (3; 6,5)

3 (0; 5)

-2,047

0,041*

Esophagus

2 (0,5; 3)

0 (0; 1)

-3,002

0,003**

17 (13,5; 20,5)

9 (0; 18)

-2,808

0,005**

Total score
* p<0.05
** p<0.01

Table 11
Scoring of inflammatory changes in the mucous membranes of the upper GIT before and after the
course of treatment with Enterosgel
№

GIT segment

Total score,

Wilcoxon test
value, z

Me (Q1; Q3)

Significance
difference, p

Antrum

2 (1; 3)

1 (0; 1,5)

-1,992

Corpus gastricum

1 (0,5; 1)

1 (0; 1)

-1,897

Duodenum

2 (2; 2)

2 (0; 2)

-2,047

0,041*

Esophagus

1 (0; 2)

0 (0; 0,5)

-2,310

0,021*

17 (13,5; 20,5)

6 (5; 9,5)

4 (0; 6)

-2,675

Total score

0,046*
0,058

Рис. 12. Dynamics of total score reflecting pathological changes in the upper GIT on the background of
treatment with Enterosgel®. Horizontal line – time of observation. Vertical line – total score on all GIT
segments.
Figure captions: <Total score on all GIT segments studied – Beginning of treatment – End of treatment>

Рис. 12. Dynamics of total score reflecting pathological changes in the upper GIT on the background of
treatment with Enterosgel®. Horizontal line – GIT segment. Vertical line – total score of a studied GIT
segment.
Figure captions: <Total score – Beginning of treatment – End of treatment – Antrum – Corpus gastricum
– Duodenum - Esophagus>

Total score of histological mucosal changes after a course of treatment with Enterosgel demonstrated
statistically significant severity reduction of pathological processes in the mucosa of the upper GIT
(inflammation, atrophy, dysplasia etc.). On assessment of inflammatory changes alone, a statistically
significant reduction in the infiltration of the mucous membrane by macrophages and neutrophils was
detetermined in the antrum, duodenum and esophagus.

Evaluation of the results of Helicobater pylori genotyping
As a result of Helicobacter pylori genotyping it was found that in patients of Group 1, cagE (3 (20%)
patients), ureC (5 (33%) patients) and ureL (1 (7%) patients) genes were present. After a course of
treatment with the study drug, cagE gene was detected only in 2 (13%) patients, ureC gene – only in 2
(13%) patients, ureL gene - in 1 (7%) patients.
In the control group, both before and after the treatment course cagE gene was present in 2 (13%)
patients. Prior to eradication therapy, UreC gene was detected in 4 (27%) patients, after the treatment
course - in 2 (13%). Both before and after the treatment course ureL gene was present in 1 (7%)
patients.
Pathogenicity genes of Helicobacter pylori cagA and cagH were not found in either group of patients.
Thus, against the background of Enterosgel therapy observed a decrease in Helicobacter pylori
dissemination with pathogenicity genes cagE and ureC.

Assessment of the quality of life of patients
The values of the quality of life on SF-36 scale in patients of the main group and Group 2 before and
after the treatment course are shown in Table 12, Figure 14 and Figure 15.
Table 12
Value dynamics on the scale SF-36 in the study and control groups
Values, scores

Scale

Time of
observation
(beginning /
end of the
treatment
course)

Main group,

Control group,

n=15

n=15

Me

General health
(GH)

beginning
end

65

Physical
functioning (PF)

beginning

85

Significan
ce of
difference Me
s in the
group, p

57

57
0,180

90

0,034

0,325

0,037

0,174

87
85
0,641

end

Significan
ce of
difference
s in the
group, p

Significance of
differences
between the
groups, p

95

Values, scores

Scale

Time of
observation
(beginning /
end of the
treatment
course)

Main group,

Control group,

n=15

n=15

Me

Role-physical
functionong (RP)

beginning
end

75

Role-emotional
functioning (RE)

beginning

67

end

100

Social functioning
(SF)

beginning

50

100

beginning

52
80

beginning

70

Vitality (VT)
70

beginning

68
68

0,888

0,624

0,422

0,061

0,002

0,021

0,025

0,367

50
74
84
55
75
56
0,180

end

0,775

50

0,686
end

0,388
100

0,026
end

0,106

100

0,936
50

0,039
100

0,667

end

Significan
ce of
difference
s in the
group, p

100
0,380

Bodily pain (BP)

Mental health
(MH)

Significan
ce of
difference Me
s in the
group, p

Significance of
differences
between the
groups, p

68

Differences between groups in the dynamics of the quality of life were statistically significant only in
relation to the "Vitality" indicator - in patients of Group 1 it did not change, in Group 2 - increased.
When comparing the values of the parameters before and after the treatment course, it was found that
after treatment, in patients in Group 1 the quality of life significantly improved on a scale "pain
intensity", while in Group 2 values of "general health", "physical functioning" "role-physical functioning",
"vitality" and "mental health" increased.

GH
100
90
80
70
60
50
40
30
20
10
0

MH

VT

PF

RP

BP
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Окончание терапии

Fig. 14. Median dynamics of scales of the quality of life in patients of Group 1 after the treatment.
Figure captions:
<Beginning of treatment – End of treatment>
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Fig. 14. Median dynamics of scales of the quality of life in patients of Group 2 after the treatment.
Figure captions:

<Beginning of treatment – End of treatment>

Assessment of the patients’ psychological status
Values of psychological status of the patients in the main group and group 2 before and after treatment
are presented in Table 13.
Table 13
Dynamic of psychological values for patients in the Group 1 and 2

Level, scores

Value of
psychological
status

Time of
observation
(beginning /
end of the
treatment)

Main group,

Control group,

n=15

n=15

Me

Significan
ce of
difference Me
s in the
group, p

Significan
ce of
difference
s in the
group, p

Significance of
differences
between the
groups, p

Spielberg-Hanin self-assessment scale
beginning

45

State anxiety

40
0,018

end

42

beginning

48

Trait anxiety
44

beginning

43

0,512

0,123

0,838

0,063

0,806

39
0,097

end

0,007
38

39

Asthenia scale
Asthenia

43
0,041

end

38

38

According to the results of the statistical analysis, no differences were found between the groups
regarding dynamics of the scores on the scale of reactive anxiety, trait anxiety and asthenia. Thus, in the
Group 1 scale of state anxiety and asthenia significantly decreased, while in the Group 2 only state
anxiety reduced significantly.

Evaluation of treatment tolerability and safety
During the monitoring period, none of the patients in the Group 1 stopped administration of Enterosgel,
all patients completed a 21-day course of treatment. Thus, 100% of patients showed high compliance
taking the study medication.
During safety assessment of study medication, no changes were observed in the biochemical blood
parameters and urinalysis which could indicate a negative effect of the study medication on the function

of corresponding organs and systems. Dynamics of the main biochemical blood parameters in patients
of the main Group and Group 2 is shown in Table 14. Key values of urinalysis were within reference
values in both groups.
Table 14
Dynamics of indicators of biochemical blood analysis in the study and control groups

Level

Value

Time of
observation(
beginning /
end of
treatment)

Main group,

Control group,

n=15

n=15

Me

beginning

Significan
ce of
difference Me
s in the
group, p

25

ALT, U/l

30
0,424

end

30

beginning

19

AST, U/l
19

beginning

54

Amylase, U
47

beginning

5,3

Glucose, mmol/l
5,3

Cholesterol,
mol/l

beginning

5,3

end

6,0

Creatinine,
µmol/l

beginning

79

0,012

0,512

0,177

0,624

0,428

0,486

0,275

0,461

48
5,3
5,0
5,0
5,1
76
0,889

81

0,567

54

0,711

end

0,142
25

0,755
end

0,870

25

0,432
end

0,943
26

0,795
end

Significan
ce of
difference
s in the
group, p

Significance of
differences
between the
groups, p

80

Thus, the study medication Enterosgel had no impact on biochemical parameters of blood and kidney
function.

Adverse events
During the observation and as a result of laboratory and instrumental examination no adverse events
and serious adverse events were recorded in patients under observation. All the patients receiving the
study medication mentioned its tolerability and a positive effect of on clinical symptoms at the end of
the study. All the patients treated with eradication therapy have completed the study. Adverse events
were recorded in 7 (47%) patients using the standard eradication therapy were associated with the

development of mild diarrheal disorder that did not the criteria for antibiotic-associated diarrhea and
did not exceed the level of adverse events for this therapy type.

CONCLUSIONS

The study of efficiency and safety of Enterosgel prescribed to treat patients with Helicobacter pyloriassociated gastroduodenitis demonstrated efficiency of the study drug.
In the analysis of the clinical performance in patients taking Enterosgel significant positive clinical
dynamics was revealed in relation to gastric and intestinal dyspepsia (especially reduction of such
symptoms as heartburn, regurgitation and excessive passage of flatus), similar to the dynamics observed
in the group of patients treated with standard eradication therapy. In this case, while the patients
receiving standard eradication therapy experienced increase in the detection rate of intestinal dyspepsia
symptoms (diarrhea, abdominal pain and borborygmus), in the patients receiving Enterosgel frequency
of these complaints has declined.
In addition, when evaluating GSRS questionnaire data it was revealed that after a course of standard
eradication therapy in patients more frequently suffered from stool loosening, while in patients treated
with enterosorbent Enterosgel, severity of diarrheal syndrome, on the contrary, decreased. Patient
group after a course of standard eradication therapy, according to GSRS questionnaire, also experienced
no expected positive dynamics on the scale of the total score. Apparently, the lack of data on favorable
changes was caused by to the fact that on the background of administration antibacterial agents that
are part of eradication therapy, the observed patients experienced an increased concern about the
increased stool frequency, appearance of unformed stool and need to urgently void the bowel.
When analyzing data of fibrogastroduodenoscopy, in all the patients improvement in the endoscopic
picture of the upper GIT was detected after treatment; in patients treated with standard eradication
therapy, the positive trend was more pronounced and statistically significant.
Despite the absence of significant positive endoscopic dynamics in the disease course, a comprehensive
assessment of histological mucosal changes after a therapy course with Enterosgel demonstrated
significant reduction in the severity of pathological processes in the mucosa of the upper GIT
(inflammation, atrophy, dysplasia etc.). During individual assessment of inflammatory changes alone,
statistically significant reduction was detected in infiltration of the mucous membrane with
macrophages and neutrophils in the antrum, duodenum and esophagus.
On the background of the therapy, the majority of examined patients experienced a decrease in the
severity of antrum contamination with Helicobacter pylori according to the urease test performed
during endoscopy. Eradication therapy showed better results in reducing infection. Noteworthy is the

decline in the number of patients with significant infection with Helicobacter pylori from 86% before
treatment to 47%, after a course of therapy with Enterosgel.
In the analysis of the patients’ quality of life, the differences between the observed groups were
statistically significant only in relation to "vitality" value - in the group of patients treated with
Enterosgel it has not changed, and in patients after a course of standard eradication therapy the value
has increased. When comparing the values of quality of life in the groups of patients before and after
the course of treatment it was found that after treatment in patients receiving Enterosgel the quality of
life significantly improved on a scale of "bodily pain"; in patients after standard eradication therapy, the
scores have increased for "general health", "physical functioning", "role-physical functioning", "vitality"
and "mental health".
In the analysis of psychological status of the patients it was revealed that in patients treated with
Enterosgel performance on a scale of state anxiety and asthenia has significantly reduced, while in
patients after eradication therapy only state anxiety has significantly decreased.
During the monitoring period, none of the patients has stopped taking Enterosgel, all patients having
completed the 21-day treatment course, i.e., 100% patients showed high compliance taking the study
medication. All patients receiving therapy mentioned tolerability and a positive effect of the study
medication at the end of treatment with effects on clinical symptoms.
In the process of observation and according to laboratory and instrumental examination, no adverse
events and serious adverse events in patients under observation have been recorded. In assessing the
safety of Enterosgel there were no changes in biochemical blood parameters and urinalysis which could
indicate a negative effect of the study medication on the function of the corresponding organs and
systems.
Given the efficacy of Enterosgel in management of gastric and intestinal dyspepsia in patients with
chronic Helicobacter pylori - associated gastroduodenitis and its anti-Hp effect proven in this study
potentiation of standard eradication therapy it seems perspective to study potentiation of eradication
effect and possibility of leveling unwanted phenomena after a course of standard eradication therapy
through application of Enterosgel in the treatment schedules.

SUMMARY
Enterosgel has a positive effect on the clinical performance of the disease and is effective in reducing
the symptoms of intestinal dyspepsia and diarrhea in patients with Helicobacter pylori-associated
gastroduodenitis.
After a 21-day course of Enterosgel, severity of inflammatory changes in the mucosa of the upper GIT
and stomach contamination with Helicobacter pylori significantly reduced in patients with Helicobacter
pylori-associated gastroduodenitis, indicating its anti-inflammatory and anti-helicobacter action.
When using Enterosgel in patients with Helicobacter pylori-associated gastroduodenitis, quality of life
and psycho-emotional state has improved.
Enterosgel drug was well-tolerated and safe when administered.

Enterosgel drug can be recommended for use in patients with Helicobacter pylori-associated
gastroduodenitis and, its positive properties in eradication of Helicobacter pylori being proven in this
study, it may also be used in the treatment of other Helicobacter pylori-associated diseases of the upper
GIT.
Enterosgel may be the treatment of choice for patients with Helicobacter pylori-associated diseases of
the upper GIT, in which there are significant signs of intestinal dyspepsia and diarrhea, as it is highly
effective in relieving these symptoms.
The following treatment regimen can be recommended for use in patients with Helicobacter pyloriassociated gastritis and other Helicobacter pylori-associated diseases of the upper GIT:
orally at a paste dose of 70 mg of active substance polymethylsiloxane polyhydrate 3 times day 60
minutes before meal for 3 consecutive weeks (a paste dose is diluted in 200 ml cool boiled water or
washed down with at least 200 ml cool boiled water).

Principal investigator,
Honoured scientist of the Russian Federation, MD, Professor Tkachenko E.I.
Head of Department of Internal Medicine Propaedeutics
Northwestern State Medical University of Ministry of Health of the Russian Federation named after I.I.
Mechnikov
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